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NATIONAL FOREWORD 

This Indian Standard ( Part 1 ) ( First Revision ) which is identical with ISO 8490: 1986 
'Metallic materials — Sheet and strip— Modified Erichsen cupping test' Issued by the inter- 
national Organization for Standardization ( ISO ), was adopted by the Bureau of Indian 
Standards on the recommendations of the Mechanical Testing of Metals Sectional Committee 
( MTD 3 ) and approval of the Metallurgical Engineering Division Council. 

This standard was first published in 1982 superseding 15 1756:1974 'Method for modified 
Erichsen cupping test for steel sheet and strip ( first revision ). The present revision has been 
brought out to affect harmonization with lr>ternational Standards. This standard, earlier published 
as IS 10175 : 1982 'Method for modified Erichsen cupping test for metallic sheet and strip', is 
now being issued in two parts. While this part of the standard covers method of modified 
Erichsen cupping test for sheets and strips having thickness up to 2 mm. Part 2 intends to cover 
thickness 2 mm and above. 

The text of ISO Standard has been approved as suitable for publication as Indian Standard 
without deviations. Some terminology conventions are, however, not identical with those 
used in Indian Standards. Attention is especially drawn to the following: 

a) Wherever the words 'Internationa! Standard' appear, referring to this standard, they 
should be read as 'Indian Standard'. 

b) Comma ( , ) has been used as a decimal marker while in Indian Standards, the current 
practice is to use point ( . ) as the decimal marker. 

In reporting the results of a test made in accordance with this standard, if the final value, 
observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 
'Rules for rounding off numerical values ( revised )\ 
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Indian Standard 

MECHANICAL TESTING OF METALS — MODIFIED 
ERICHSEN CUPPING TEST — SHEET AND STRIP 

PART 1 THICKNESS Up To 2 MILLIMETRES 

( First Revision ) 



1 Scope and field of application 

This International Standard specifies a method for detemiining 
the ability of metallic sheets and strips having a thickness from 
0,2 up to 2 mm and a width of 90 mm or more to undergo 
plastic deformation in stretch drawing. 



2 Principle 

Forming a cup shape by pressing a punch with a spherical end 
against a i:lamped test piece between a blank holder and a die 
until a through crack appears. The nrteasured depth of the cup 
is the result of the test based on the movement of the punch. 



NOTE - The test is referred to as the modified Erichsen cupping test 
as, in the test as originally introduced, no blank holder pressure was 
used but, in the interests of obtaining greater consistency of results, 
this was changed. 



3 Symbols, designation and units 

Symbols, designations and units used in the Erichsen cupping, 
test are given in table 1 and the figure. 



Table 1 — Symbols, designations and units 



Symbol 



Designation 



Value 


(mm) 


* 
20 ±0,05 


27 ± 0.05 


33 ± 0,1 


55 ± 0,1 


55 ± 0,1 


0,75 ± 0,1 


0,75 ± 0,05 


3 ± 0,1 



a 
b 

d2 
^3 
dA 



h 
IE 



Thickness of the test piece 
Width or diameter of the test piece 
Diameter of the spherical end of the punch 
Bore diameter of the die 
Bore diameter of the blank holder 
Outside diameter of the die 
Outside diameter of the blank holder 
Outside corner radius of the die. 

outside comer radius of the blank hokler 
inside corner radius of the die 
Height of the inside rounded part of the die 
Depth of the cup during the test 
Erichsen cupping index 



See the figure. 
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4 Testing equipment 

4.1 The Erichsen cupping test shall be carried out on a 
machine equipped' with a die, punch and blank holder with 
dimensions and tolerances as shown in the figure. 

4.2 The construction of the machine shall be such that it is 
possible to observe the outside of the test piece during the test 
to be able to detenmine the instant when a through crack ap- 



4.3 A through crack is a crack which goes through the full 
thickness of the test piece and is just sufficiently wide to allow 
light to pass through part of its length. 

4.4 The machine shall be equipped with a gauge for measur- 
ing the nuyvement of the punch with a scale division of 0,1 mm. 

4.5 The die, the blank hokJer and the punch ^hatl be sufft- 
ciently rigki not to defomn appreciably during the test. The 
Vickers hardness of working surfaces of the die, the blank 
hokler and the punch shall be at least 750 HV 30. 

4.5.1 The punch shall not tum during the test. 

4.5.2 The woricing surface of the punch ^hatl be spherical and 
polished. This spherical portton shall be in contact with the test 
piece during the test. 



4.6 The distance from the axis of the die to the centre of the 
spherical part of the punch shall be less than 0,1 mm 
throughout its range of movement in use. 

4.7 The surfaces of the blank holder and of the die in contact 
with the test piece shall be plane and perpendicular to the axis 
of movement of the punch. These surfaces shall be parallel 
within 0,01 mm. 

4.8 The niachine shall ensure holding the test piece with a 
constant holding force of approximately 10 kN. 

4.9 Measurement of the movement of the punch takes place 
from the point where it initially touches the surface of the test 
piece. 



5 Test piece 

5.1 The test piece shall be flat and of such dimensions that 
the centre of any cup is not less than 45 mm from any edge of 
the test piece, and not less than 90 mm from the centre of the 
nearest cup. 

5.2 The preparation of the test piece shall not produce On the 
edges any burr or distortion which would prevent it being 
placed in the machine and which could interfere with the per- 
formance of the test. 

Dimensions in mitlimetres 



90 min. 




ngura — Dimensions of testing equipment 
2 
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5.3 Before testing, the test piece shall not be submitted to 
any hammering or hot or cold working. 



6 Procedure 

6.1 In general, the test shall be carried out at ambiem 
temperature within the limits of 10 to 35 °C. The test carried 
out under controlled coalitions shall be made at a temperature 
of 23 ± 5 °C. 

6.2 Determine the thickness of the test piece to the nearest 
0,01 mm. 

6.3 Before operating the machine, lightly grease the two 
faces of the test piece and the punch with graphite grease. For 
the recommended composition of the graphite grease, see the 
annex. 

By agreenr>ent, another type of lubricant may be used. 

6.4 Clamp the test piece between the blank holder and the 
die. The blank holder force shall be approximately 10 kN. 



6.5 Bring the punch without shock into contact with the test 
piece. Make the measurement of penetration from this point. 



6.6 Proceed with forming the cup smoothly at a rate between 
5 and 20 mm/min. Towards the end of the operation, reduce 
the speed to the vicinity of the lower limit in order to determine 
accurately the moment when a through crack appears. 

6.7 Terminate the movement of the punch at the Instant 
when a crack appears through the full thickness of the test 
piece. 

6.8 Measure the depth of penetration to the nearest 0,1 mm. 
This depth expressed in millimetres is the value of the Erichsen 
cupping index IE. 



7 Teet report 

The test report shall include at least the following information : 

a) reference to this International Standard; 

b) identification of the test piece; 

c) thickness of the test piece; 

d) type of lubricant used; 

e) value of the Erichsen cupping index. 
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Annex 
Recommended composition of the graphite grease (see 6.3) 

(This annex is given for information only.) 

It is known that the results of tests depend on the type of grease used. One representative grease which is known to be suitable has 
the following characteristics, as determined by the relevant material specifications. 

The grease consists of calcium soap, refined mineral oil and flake graphite. 

It should be free from corrosive matter, grit resin, wax and fillers. 

The grease and its components should conform to the requirements shown in table 2. 

Table 2 — Recommended characteristics of the graphite grease 





Characteristic 


Requirement 


I 


Worked penetration of cone of ISO g at a temperature of 25 **C 
Free acidity 
Free alkalinity 
Water content 
Graphite cwitent 


250 to 280 

0,2 % {m/m) max. oleic acid 

0,3 % im/m) max. CaiOHIj 

0,5 to 1,2% im/m) 

23 to 28 % im/m) 


si 

If 


Average particle size 
Maximum particle size 
Ash 


0,3 mm 

0,5 mm 

4,5 % im/m) max. 


|-5 


Viscosity at 37,8 "C 
Closed flash point 
Ash 
Neutralization value 


100 to 120 cS 

177 °C min. 

0,01 % im/m) max. 

0,1 mgof KOH/g max. 
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Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark 
on products covered by an Indian Standard conveys the assurance that they have been 
produced to comply with the requirements of that standard under a well defined system 
of inspection, testmg and quality control which is devised and supervised by BIS and 
operated by the producer. Standard marked products are also continuously checked by 
BIS for conformity to that standard as a further safeguard. Details of conditions under 
which a licence for the use of the Standard Mark may be granted to manufacturers or 
producers may be obtained from the Bureau of Indian Standards. 



Bareaa of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to 
promote harmonious development of the activities of standardization, marking and quality 
certification of goods and attending to connected matters in the country. 

Copyrigbt 

BIS has the copyright of all its publications. No part of these publixiations may be reproduced 
in any form without the prior permission in writing of BIS. This does not preclude the free use, 
in the course of implementing the standard, of necessary details, such as symbols and sizes, type 
or grade designations. Enquiries relating to copyright be addressed to the Director 
( Publications ), BIS 

ReTision of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards 
are also reviewed periodically; a standard along with amendments is reaffirmed when such review 
indicates that no changes are needed; if the review indicates that changes are needed, it is taken 
up for revision. Users of Indin Standards should ascertain that they are in possession af the 
latest amendments or ejiition by referring to the latest issue of *BIS Handbook' and 'Standards 
Monthly Additions'. Comments on this Indian Standard may be sent to BIS giving the following 
reference: 

Doc: No. MTD3 (3742) 

Amendments Issued Since Pablication 

Amend No. Date of Issue Text Affected 
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